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MOFs based in oxydiacetate (oda) as a ligand and containing lanthanide ions (Ln) and/or divalent metal ions (M) show multiplicity of structures dependent on the preparation route, the size of the lanthanide ion and the coordination properties of the metal. Two polymorphic series of these MOFs have been described, one with hexagonal symmetry [1] [2] [3] and another one with cubic symmetry [3] . The hexagonal form containing ~1nm size channels with potential gas storage capabilities shows an M cation bonded to four oda and two water molecules, thus stabilized in the presence of very anisotropic cations such as Cu(II).
The cubic form shows an atypical separation of M cations, two out of three forming part of the Ln-M-oda anionic network while the third one forming a hexa-acuo counter ion. Additional experiments on fresh Yb-Co sample collected at 100 K show an additional phase transition from monoclinic to rhombohedral phase while collecting data. The clues for the stability of the different phases may reside on the detailed crystallographic structure. Precise determination of atomic positions of oxygen atoms (both from the ligand as from water molecules) was achieved to shed light on the factors controlling phase stability and also allow a better understanding of magnetic and gas storage properties of the different structural types.
